Reagents: 2-Fluropyridine, 2-Bromopyridine, and 3-Chloropyridine were purchased from Oakwood Chemical and used as received. All other electrophiles were purchased from Sigma Aldrich and used as received. Grignards were purchased from Sigma Aldrich and used as received. Mesitylene (sigma) was purchased commercially and used without further purification.
Solvents: Solvents were dried and deoxygenated on a Glass Contour System (Pure Process Technology, LLC) and stored, in the glovebox, over activated 3 Å molecular sieves purchased from Fisher Scientific.
B. Glovebox Techniques
All manipulations were carried out in the absence of water and oxygen in a UniLab MBraun inert atmosphere glovebox under a dinitrogen atmosphere. Reactions were prepared in either 20 mL scintillation vials or 50-100 mL round bottom flasks equipped with a stir bar. All glassware used was dried at 125ºC for at least 4 hours and cooled under vacuum to ambient temperature before use. Solid and liquid reagents were brought into the glovebox after purging with inert gas and stored at room temperature.
C. Analytical Techniques
1 H NMR spectra were recorded at 400 and 500 MHz on Bruker DPX-spectrometer locked on the signal of CDCl3. All chemical shifts were reported relative to the peak of residual 1 H signal in deuterated solvents, in parts per million (ppm). Data analysis was performed on MesReNova. Multiplicities are indicated by s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd (doublet of doublets), dq (doublet of quartets), dt (doublet of triplets), ddd (doublet of doublet of doublets), and td (triplet of doublets).
Gas Chromatography (GC) analysis was carried out on crude reaction mixture to monitor reaction progress and completion. Analyses was carried out using a Shimadzu GC-2010 Plus with an RTX-1 column, 60 m, 0.25 mm internal diameter. Method used: injection volume 1 uL, injection temp 250ºC. Initial oven temp 100ºC (hold for 2 min), ramp to 250ºC ramp rate 15ºC/min, hold for 11 minutes, ramp to 315ºC with a rate of 50ºC/min, hold for 2 minutes. Final oven temp 315ºC. Total run time 15.3 minutes. Data workup carried out on Lab Solutions Lite.
II.

Synthetic Procedures D. General Procedure for Mn-catalyzed cross-coupling of halopyridines
A 20 mL scintillation vial was charged with a solution of MnCl2THF1.6 (3 mol%, 3 mg, 0.012 mmol) in 3 mL THF in a glove box. The corresponding electrophile (0.41 mmol, 1 equiv.) and internal standard, mesitylene (0.41 mmol, 1equiv.), were added. After five minutes of stirring at room temperature, the Grignard solution (1.2-2.6 equiv.) was added dropwise and the reaction was stirred at room temperature. The reaction mixture was removed from the glovebox and quenched with a saturated K2CO3 solution (3 mL) and EtOAc (3 mL). The organic layer was extracted with EtOAc (3 x 3mL), and dried over MgSO4. The solution was then filtered and concentrated. The crude product was purified via a silica plug.
Reactions done on a larger scale (2.07 mmol electrophile) were purified via column chromatography.
All product yields reported are averages of at least two isolations.
E. Monitoring reaction progress
All work up procedures were completed outside of glove box. Reaction progress and completion were monitored by GC and NMR analysis by taking 1 mL aliquots of the crude reaction mixture at specified time points. The GC and NMR samples were prepared by quenching an aliquot of the crude reaction mixture in a 20 mL scintillation vial with 1 mL of a saturated K2CO3 solution and 1 mL ethyl acetate. GC samples were prepared by taking 500 µL of the organic layer and filtering over a 1-cm silica plug in a Pasteur pipette directly into a GC vial. Silica was washed with 2 mL ethyl acetate into GC vial. GC results were used as a qualitative measure of reaction progress. NMR samples were prepared by removing 100 µL from organic layer of quenched crude reaction and concentrating. NMR yields were determined by integration against a known amount on internal standard, mesitylene. Table S1 . Manganese-catalyzed coupling of 2-chloropyridine and n-butylmagnesium chloride optimization conditions. a Yields are reported in Figure S1 . Figure S1
. Manganese-catalyzed coupling of 2-chloropyridine and n-butylmagnesium chloride optimization results. a Entries correspond to those in Table S1 . a Yields determined by 1 H NMR verses an internal standard (1 equiv. Mesitylene) using crude reaction mixture. Table S2 . Investigation of organozinc and organolithum nucleophiles for cross-coupling with 2-chloropyridine conditions. a Yields are reported in Figure S2 . Figure S2 . Investigation of organozinc and organolithum nucleophiles for cross-coupling with 2-chloropyridine results. b,c Entries correspond to those in Table S2. b Yields determined by area percent from GC using crude reaction mixture. c The manganesecatalyzed (3 mol% MnCl2THF1.6) reaction of 2-chloropyridine and n-butylmagnesium chloride (2.6 equiv.) results in no trace of starting material, product, or pyridine in the organic layer (entry 1). Control experiment without catalyst displayed similar results indicating that n BuLi is not a viable nucleophile, with or without MnCl2THF1.6, for 2-chloropyridine. Table S4 . Electrophile investigation conditions. a,b Yields are reported in Figure S4 . Figure S4 . Electrophile investigations results. a,b Entries correspond to those in Table S4 . a Yields determined by 1 H NMR verses an internal standard (1 equiv. Mesitylene) using crude reaction mixture.
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b Yields determined by area percent from GC using crude reaction mixture. 
